where a(n) -l if n is even and a(ri)=2 -if n is odd.
Let p: HP^-HP^S^ be the collapsing map, and />* : n s in (HP?,)->~s in (S in ) be the induced homomorphism. Then by definition, \h niZ \ is equal to the order of Coker£*. Analogously, let q\ CP2-k->CP2-l=S 2n - 2 (l^k<n) be the collapsing map, and q*\ i^ln-^CP n~lki -> ^L-^S 271 " 2 ) be the induced homomorphism. Then, we denote the order of Coker q* by £7(72, k). For some (n, k\ these numbers £7(72, k) are investigated by various authors (cf. [3] , [8] , [9] , [4] , [13] ).
As an application of Theorem A and its proof, we have the following :
Theorem B, Let n^2. Then
Remark, According to Knapp [4 ; (7. 45)], the odd primary components of \h n , 2 \ and £7(2?3-rl. 2n-2) are already known. £7(2n, 2n-3) is also determined by Walker [13] .
In our forthcoming paper we shall investigate the analogous problems for the quaternionic quasi-projective space, and apply to the complex projective space.
Throughout this paper we use the following notations : (1.2) For a pointed space X, I
n X denotes the n fold iterated reduced suspension of X. As we shall work only in the stable category, for a space X, its suspension spectrum is also denoted by the same letter X, and, for spaces X and Y, a map h: X-+Y denotes the degree 0 map between their suspension spectra. (l^m^&g/^nfgcc) denote the collapsing map and the inclusion map respectively. Also d k : HPk+i -IHP* (ri^k) denotes the map which appears in the cofiber sequence as follows :
For the stunted complex projective spaces, we use the similar notations. This paper is organized as follows : In Section 2, we prepare a stable map between the quaternionic projective spaces, and state Theorem 3 which is essential in the proof of Theorem 5. In Section 3 we state and prove the main theorem (Theorem 5), and Sections 4 and 6 are devoted to the proofs of Theorems A and B respectively. In Section 5, we prove Theorem 3.
The By an easy computation, we have the following lemma, which is an immediate consequence of [5] or [6] for the 2-localized case. In its equality, We prove this theorem in Section 5, and in Sections 3 and 4, we assume it. § 3. The Main Theorem Let M(e), h ^ and A(s) (e=l, 2) be the spaces and maps defined in the previous section, Now, we define a class a(n)e7r5 n _ 5 (5 0 ) (?z^2) as follows:
where /o : 5 r -J !^/ (s) are the respective inclusions. Note that a(2)=j 3 and a(3)= 8/ 7 . Then, from this definition, the following proposition follows immediately, but we shall not use it in this paper : Proposition 4, Let m^l. 
The rest of this section is devoted to the proof of Theorem 5. First, we prepare the following diagram (n^2) : where h n>2 is the stable Hurewicz homomorphism (see (1.1)). Therefore, by induction, we may assume the existence of such a map X(ri) in (3.5) B for n^2 that satisfies the properties in (3.6), and (3.7),, and under these assumptions it is enough to prove that the assertion also holds for n+2, that is, there exists a mapZ(n+2) in (3.5), +2 satisfying (3.6), +2 and (3.7) n+8 . By Theorem 3 and the definition of a(ri) in (3.1), we have
Then, using (3.7), and the commutativity of (3.4), we have 3'/Z(n)=0. 
X(n) .
This implies that /2 71^2 , 2 (Z(n+2))=/^/i,, 2 (Z(n))=/*/z,, 2 (Z(n)). But, by Theorem 1 and the assumption (3.6),, we have /*/i, j2 (^(n))=((2n+4) !/(2n) !)^,^, +2 =^+ 2^7l+2 . Thus Recall that \h n , z \ is the order of the cokernel of the stable Hurewicz homomorphism h n ,z (see (1.1) ). Then, Theorem 5 yields that (4.2) \h n .s\\t n .
Hence, we have
Thus, in order to complete the proof of Theorem A, it is sufficient to show the following proposition.
Proposition 6. v 2 (a(n)((2n)\)/S)^v z (\h n , z \)
for n^2 .
We shall prove this proposition by using standard arguments of /f-theory and Chern character. For this, we prepare some notations.
Let K, KO and KSp denote the complex, real and symplectic ^"-theory respectively, and K*(X) and KO*(X) denote the K-and J^O-cohomology respectively. Let f be the canonical quaternionic line bundle over HP n (l^n^oo), and f =<~-1 
|/(a(n)((2n) !)) is an integer. Since a(ri) ((2ri) !)/8 is an integer for n^2, we have the desired result, q. e. d. § 5. Proof of Theorem 3
Proof of Theorem 3 for e = l. Using the commutativity of the left and the right squares of (2.4) and by that A(l) is a coextension of /i(l), we have and the theorem holds in this case. 5 ) under the Bott isomorphism (see Section 4). We denote the standard generator of KO(S si ) by g-Sl . As is well-known (cf. [1] , [13] ), Adams ^'-invariant is a functional Pontrjagin character. In our case we have Remark. The lower estimation of U(m, 1} is studied by G. Walker [13] by using TfO-theory, and Lemma 10 may be a weaker condition than his result. But, for our restricted purpose, Lemma 10 is sufficient. Q Let S*->CP°°-*HP™ be the usual fibration, and let (6.3) t\HP^ ->CPb e the Becker-Gottlieb transfer [2] for this fibration. By the cellular approximation, a map , that is, G°h(2)=i 3ii ap 1 .
Proof of Theorem

Proof. Recall that ^/z : KO( }->H*( ; Q) is the Pontrjagin character and j^KO(£*HP") is the element corresponding to q-l^KSp(HP
Hence it is sufficient to show that (6.12) a=0.
We remark that (6.13) 7r!(S°) is a group of order 2 and generated by (j 3 where the maps F and F are defined from the map in (6.6) by restricting it, F z is the map in (6.8), and t are the maps in (6.4) and (6.10) By 
